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ABSTRACT 



This paper describes the first part of the photometric data from the 9° x 9° ASAS cameras monitoring 
the whole southern hemisphere in V-band. Data acquisition and reduction pipeline is described and 
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preliminary list of variable stars is presented. Over 1,300,000 stars brighter than V=15 on 40,000 frames 
were analyzed and 3126 were found to be variable (1046 eclipsing, 778 regular pulsating, 132 Mira and 1170 
other, mostly SR, IR and LPV stars). Periodic light curves have been classified using the fully automated 
algorithm, which is described in detail. Basic photometric properties are presented in the tables and 
thumbnail light curves are printed for reference. A ll photometric data is available over th e INTERNET at 

^3 



http://www.astrouw.edu.pl/~gp/asas/asas.html or pttp: / /archive. princeton.edu/ ~ asaE 
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£j : 1 Introduction 

CO 

The All Sky Automated Survey (Pojmanski 1997, 1998, 2000) has finally achieved its 
important goal - photometric monitoring of the large part of the sky (Paczyfiski 1997). 
After installing two wide-field (9° x 9°) cameras in October 2000 (Pojmanski 2001) ASAS 
gained capability to measure brightness of the observable stars on the nightly basis. 

The prototype ASAS system using small commercial CCD camera, 135 mm f/1.8 
telephoto lens and I-band (Schott RG-9, 3mm) filter was used in the years 1997-2000 to 
monitor 0.7% of the sky to the limiting magnitude of I ~ 13. During 3 years of operation 
it has collected over 50 x 10 6 measurements of over 150.000 stars and detected almost 
4000 variable stars. 

The instrument, data acquisition and reduction pipeline, the ASAS Catalog and sum- 
mary of the variability search were described by Pojmanski (1997, 1998, 2000), 

In summer 2000 we have installed upgraded ASAS-3 system in the dome of the 10" 
astrograph in the Las Campanas Observatory (operated by the Carnegie Institution of 
Washington) . New hardware consisted of the three independent instruments each equipped 
with the automated paralactic mount, imaging optics with standard filter, 2K x 2K (14 
um pixels) CCD camera and dedicated computer. 

Two wide-field systems are equipped with the Minolta 200/2.8 APO-G telephoto lenses 
giving superb sharpness (FWHM < 2 pixels) but also strong vignetting (40-50 % in the 
corners). Field of view is 8.8° x 8.8° . The two systems are equipped with standard / and 
V filters. 



* Based on observations obtained at the Las Campanas Observatory of the Carnegie Institution of 
Washington. 
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Narrow field instrument is D = 250 mm, F = 750 mm Cassegrain system with three 
element, Wyne-type field corrector. It gives sharp images (FWHM < 2.2 pixels) in the 
field of 2° diameter. With 2048 x 2048 CCD field of view is 2.2° x 2.2° . This system has 
/ filter in its optical path. 

Three AP-10 (Apogee) commercial cameras were purchased for the project. High 
readout noise (> 10e~) and 14 bit ADC were accepted as a trade-off for 5 sec readout 
time. Unfortunately two of three systems did not meet factory specifications (increased 
noise resulting in substantially reduced sensitivity, failed thermo-cooler) and had to be sent 
for repair after first months of operation. ASAS-3 was left with only wide-field F-band 
camera running. 

2 Observations 
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Fig. 1. Standard deviation av vs. V L b&nd magnitudes measured with the wide- field V camera and 
3-minute exposures for the field centered on SMC. Larger dots denote detected variables. Small dots lying 
above 95 centile represent mostly "long-term" variables not recognized in this work. 

Although mechanical quality of the mount allows for unguided exposures as long as 
5-10 minutes for wide-field systems, only 3 minute exposures are taken in V-band giving 
the limiting magnitude of almost 15.0 and causing saturation of the stars brighter than 
V = 8.5. 

The whole sky was divided into 709 8° x 8° fields of which 422 (60%) with 6 < +20° 
can be observed from Las Campanas (up to 300 on a single summer night). Due to the 
obscuration by the dome only fields with 5 < +2° were observed by the V instrument. 

The routine observing schedule for each wide-field camera consists of cycling through 
the list of fields and picking up the one that is the most suitable for observation at the 
moment. Selection algorithm was not uniform enough, so equatorial fields were observed 
two times less often than the circumpolar ones. 

Although the sky-flats are not best suited for the wide-field instruments we are using 
them both as the first order correction for vignetting and pixel-to-pixel sensitivity varia- 
tion. Each night a series of sky-flat exposures is taken after the sunset, followed by the 
dark exposures. 

Between 160 and 200 frames per night in U-band are taken each night (depending 
on the season), enabling camera to cover the whole available sky in less than two days. 
The raw data stream of one ASAS-3 instrument is about 1.5 GB per night. The loss-less 
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Fig. 2. Coverage of the sky with V-band observations after one year of ASAS-3 operation. White color 
corresponds to the area observed at least 250 times, dark gray - at least 30. Only fields centered within 
h < a < 6 h are analyzed in this paper. 

compression reduces this stream to 0.7 GB per night (2-3 DAT-3 tapes per month), so we 
are considering some lossy compression in future. 

3 Data Reduction 

The data reduction pipe-line used for ASAS 1-2 observations was described by Pojmahski 
(1998). ASAS-3 incorporates only some minor changes to that schematics. 
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Fig. 3. Difference between Hipparcos and ASAS-3 magnitudes for all available stars. 

Current optics gives sharp images and produces less scattered light than the previous 
one. In fact images can be so sharp (FWHM ~ 1.4-1.6 pixels) that only aperture photom- 
etry can properly deal with them. Therefore we are now making simultaneous photometry 
through five apertures varying in size from 2 to 6 pixels in diameter. Each aperture data 
is process separately, so one can use data obtained with the smallest one for the faint 
objects and with the largest one for the brightest objects in the catalog. 

Reducing ASAS-2 data we partly managed to correct photometry for saturation and 
bleeding and have included overexposed stars in the ASAS Catalog. Unfortunately current 
CCD cameras do not allow for such correction and current photometry of the saturated 
images is practically useless. 



4 



Less scattered light in the optics (partly due to the smaller opening: f/2.8 vs. f/1.8) 
have substantially improved the quality of the sky-flats allowing us to obtain good first- 
order correction of the vignetting. 

The astrometry is now based on the ACT catalog. Using 3-d order polynomials in X 
and Y we usually obtain positional accuracy better than 0.2 pixels ( < 3 arcsec). 

The zero-point offset of our photometry is based on the Hipparcos (Perryman et al. 
1997) data. A few hundred Hipparcos stars are usually located in each 9x9 deg field, 
We use them for precise offset calibration. The rms scatter between ASAS and Hipparcos 
calculated for all stars lying close to the frame center is about 0.015 mag (Fig. |||a) Close to 
the edges it is significantly larger (Fig. |3]b) due to systematic effects caused by non-perfect 
flat-fielding. Erros are most prominent (Fig. |||c) when we compare brightness of the stars 
located in the overlapping areas of the neighboring fields (Fig. |3|c). 

The final catalog is divided in two parts now. The first, flexible one is relatively slow, 
but is capable to store information about all sources detected on the frame. This catalog 
is regularly analyzed and significant measurements are moved into the second, fast-access 
part of the catalog. The remaining data (usually single entries caused by the image flaws) 
are archived separately. 

All data processing is normally done in real time on the instrument's computer, but 
due to the necessity of fine-tuning of many elements of the pipe-line we are reprocessing 
the data from the tapes at the Warsaw head-quarters. 

4 Variability Search 

Data analyzed in this paper cover the period of one year (2001) of unattended operation. 
During that time all southern sky has been covered with observations at least 50-150 times. 
Over 50.000 frames have been collected in l/-band. More than 10.000 for h — 6 h quarter 
of the Southern Hemisphere alone. 1.3 million stars have been measured in this area more 
than 40 times. These stars were subject to variability analysis similar to that performed 
for the ASAS-2 data (Pojmahski 2000). 

First, light curves for each star in the field were extracted and median magnitude 
and dispersion were calculated (in each aperture separately). These were plotted on the 
magnitude-dispersion diagram (Fig. |]) and stars lying above the 95% centile were selected 
for the further analysis. 

For each suspected star AOV period analysis (Schwarzenberg-Czerny 1989) was per- 
formed. Stars with statistics value larger than 10. were accepted. The other stars were 
subject to long-term variability tests: variance analysis in variable-length bins and trend 
analysis (average number of consecutive observations showing the same direction of bright- 
ness change). Proper thresholds for these observables were selected after tests. Finally all 
stars showing dispersion above 99.9% centile were added to the set. 

As many as 18.000 stars have passed selection criteria and had to be further inspected. 
About 3.200 have passed visual inspection. The large number of rejected stars was due to 
several reasons: First - small number of observations, which usually forces AOV algorithm 
to produce spurious (or at least hard to verify) frequencies. Second - trends (slopes) in 
brightness changes of some stars which were partly produced by the increasing defocus 
of the optics in the course of the last two months. We decided not to include any light 
variation of this kind, although we are convinced some of these are real. Third - saturation, 
which has disappeared for some stars after they've got defocused. 

The relative number of the variable stars detected so far (0.2% of the total) is 10 times 
lower than that obtained by ASAS 1-2 in the selected fields. This has been caused by 
several factors. 



5 



First, we have investigated only stars above 95% centile in the magnitude-dispersion 
diagram, while previously we have inspected almost 75% of the stars, discovering many 
low-amplitude variables. This will be done also for current data, but not earlier than more 
efficient algorithms for data selection are worked out. 

Second, data span is one year now vs. almost three years previously. Since we have 
also omitted most of the slowly varying objects much lower number of long-term variables 
has been discoverd. Previously we have discoverd about 400 periodic stars (0.26%) and 
3400 long-term ones (2.2%), while now about 2200 (0.16%) periodic and 1000 (0.08%) 
long-term. 

Third, number of data points for each star is on average several times smaller than in 
ASAS-2 database. 

Fourth, data sampling was different - a few times per night previously vs. once per 
night now. This resulted in significant aliasing. We will solve this problem in future 
observing each field for some time in the "high frequency" mode - at least several times 
per night. As for now we can only present our best choice and try to improve lists available 
on the INTERNET as soon as new data are available. 

506 variable stars observed by ASAS-2 are located in the currently analyzed region. 
466 of them were observed by the ASAS-3 system. Most of the others were faint in / 
band, so probably were to faint for the V instrument. One was bright (053820-6937.4 
/ ~ 9.69), but since it is irregular variable it might have faded below our V detection 
limit. Only about 100 of 466 stars were detected to be variable in U-band by the present 
analysis. 

62 other objects were selected by the detection algorithm but were rejected after visual 
inspection. Only 3 of these were of "periodic" type and in all cases primary rejection reason 
was small number of points and low power in spectrum. For example ASAS 053936- 
7958.6 with an amplitude of 0.1 and only 40 data points was not found to be variable 
by the present analysis, while ASAS-2 has easily detected its variability with almost 4000 
measurements. 

Most of the other light curves that did not pass visual inspection were of the "long- 
term" type and were rejected because their slow varaition or sparse data were not con- 
vincing enough. 

The other 300 (65%) stars were not even preselected by the selection algorithm, again 
due to small number of data points or minuit brightness changes. In most cases however, 
plotting their light-curves folded with the known period clearly reveals periodic variation. 

5 Variability Classification 

Only 2.000 of the 18.000 stars in the initial set of the candidate variable stars were selected 
by a quite robust long-term selection algorithm. Almost 1.500 of them have passed visual 
inspection. 

The other 16.000 stars were selected by the AOV algorithm, thus their folded light 
curves had to be inspected visually one by one. Unfortunately, the relative number of true 
variables dramatically decreases as the AOV statistics comes closer to threshold, making 
verification process highly non-efficient. 

Survey catalogs do not necessary need to provide object classification, but their use- 
fulness increases if they do. However, since volume of the data is growing rapidly, such 
step requires some automation providing necessary speed, repeatability and consistency. 

Several attempts have been made so far to create classification machines based on 
neural networks and machine learning (e.g. Eyer and Blake 2002, Wozniak et al. 2002b) 
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or on direct parametric analysis (e.g. Udalski el al. 1999a, for cepheids, Rucinski 1993, 
1997, Szymariski, Kubiak, Udalski 2001 for contact binaries). 

Here we propose simplified approach that mimics nonlinear neural network behavior. 
Its parameters ("weights") can be easily defined in terms of the light curve parameters. 
" Teaching" in this case is done by defining the multidimensional solids describing selected 
classes. Classification could then be done by selecting the closest solid in the multidimen- 
sional parametric space. To simplify our task we use carefully selected two-dimensional 
cross-section of that space. 

Rucinski (1993, 1997) has shown that light curves of the contact configurations of 
W UMa systems can be easily described using only two coefficients, 02 and 04, of the 
cosine series J2 a i cos(2iri6) . We have extended this approach tested behavior of the semi- 
detached and detached configurations in the 02-04 plane. 

Several thousands theoretical light curves were calculated using the Wilson-Devinney 
(1971) code for a wide range of binary parameters: masses M\,M2 temperatures T\,T2 
and radii i?i,i?2 characteristic for the main sequence O...M stars, periods P varying from 
the contact configuration to 100 days and inclinations i in the range of 60° — 90° . For each 
combination of M\,M.2 and P we have varied R\ and R2 between the main sequence 
and the Roche lobe sizes. 




1 1 1 I 1 1 1 1 I 1 1 m. I 1 1 1 1 I 1 1 1 1 
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Fig. 4. Distribution of light curves in the 0,2 - 0,4 plane, a) Data obtained from the Wilson-Devinney 
simulation arc plotted. Grey area encloses contact models calculated by Rucinski (1993). Two continuous 
lines delineate contact and detached configurations, while semi-detached systems are located between 
dashed lines, b) Eclipsing variables from the OGLE Bulge database (Wozniak 2002a). c) AS AS eclipsing 
binaries (this paper), d) OGLE Bulge pulsating variables. 
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Fig. 5. Separation of eclipsing and pulsating variables in a) &2 - &4 and b) 04 - 64 planes. Data plotted 
are for the OGLE Bulge variables. 



Harmonic series of the form: 

4 

J^(ai cos(2iri(p) + bi sin(27r&y>)) (1) 
i=l 

was then fitted to all light curves. 

Fig. ||]a shows coefficients 02 and 04 . Filled and open dots represent contact and 
detached configurations respectively, while pluses and crosses denote semi-detached con- 
figurations with primary and secondary filling its Roche lobe, respectively. Grey area 
covers contact configurations calculated by Rucinski (1993, Fig. 6). 

Fig. |]a clearly indicates that in most cases contact, semi-detached and detached con- 
figurations can be unambiguously distinguished in the 02-04 plane. However, looking at 
individual light curves one can note some confusion introduced by widely used EW , EB , 
EA classification of the light curves: contact or almost contact configurations do not nec- 
essary have minima of the same depth; there are frequent semi-detached configurations 
with equal minima; detached binaries do not necessary have flat maxima. Thus, although 
often used in such context, EW , EB and EA classes do not correspond entirely to the 
contact /detached discrimination. Since we feel that the later is physically more interest- 
ing, we would prefer to recognize "c", "sd", and "d" configurations. Thus we will classify 
as EC contact configurations lying above the upper line in Fig. |I|a, as ED detached bina- 
ries located below the lower line, and as ESD remaining semi-detached systems located 
between the dashed lines. 

In case of real data some additional steps have to be taken before applying Fourier 
decomposition. First the "base" frequency, /o , that equals to the frequency of the eclipsing 
system and is half of the pulsation frequency for the pulsating stars has to be located in 
the power spectrum. AOV spectrum puts most of the power either into 2/o , /o or even 
2/3/o 1 depending on the light curve shape and distribution of observations - complicating 
automation of the process. 

Fortunately a slightly slower ORTPER code (AOV Multiharmonic Periodogram for 
Uneven Sampling, Schwarzenberg-Czerny, 1996) usually properly selects 2/o for the pul- 
sating stars and /o or 2/o for eclipsing light curves. The final test on /o is done performing 
Fourier decomposition using /n . In properly phased light curve we expect the 02 term to 
be dominant, so if we obtain 04/02 > 1. we have to halve the initial value of /q. 
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The second step necessary for direct comparison of the Fourier coefficients is consistent 
determination of the zero phase. We do that by locating minimum on the reconstructed 
light curve. 

In the present work we use only the first 4 harmonics. This reduces our ability to 
recognize tiny features on the light curves in return for smaller coefficient scatter. 

Large data set of uniform light curves is necessary to efficiently divide parametric vol- 
ume into class solids. We have used 3 major sources of data: our own (ASAS) light curves 
that were provisionally classified into DSCT, RRAB , RRC , DCEP, EW , EB and EA 
classes; OGLE SMC and LMC cepheids (Udalski et al. 1999a, 1999b) carefully divided 
into DCEPpu and DCEPpo (fundamental and first overtone) classes; and subset of the 
OGLE Bulge variables (Wozniak 2002a), that were provisionally divided into pulsating 
and eclipsing groups. 

In Fig. |]b the OGLE Bulge eclipsing variables (Wozniak 2002a) are plotted, while in 
Fig. |4|c ASAS data from this paper. It is interesting that in case of OGLE data significant 
deficiency of the semi-detached systems could be spotted. 

In Fig. ||]d the OGLE Bulge pulsating stars are plotted to show that ai -0,4 plane 
cannot be used for separating pulsating and eclipsing systems. Instead 62-^4 or 04-64 
coefficient pairs (Fig. ||ab) provide necessary segregation. 
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Fig. 6. Distribution of light curve parameters in the 042 - <fi4,2 and logP - 042 planes for OGLE (a,c) and 
ASAS (b,d) variables. Tiny dots in the upper panel are eclipsing binaries, while larger ones - pulsating. 



Finally we need to recognize different types of pulsating stars. We have done this 
using ei42 = || vs. tf42 = f4 — <f2 (radial coordinates, Fig. |6|a,b) and logP vs. 042 (Fig. 
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|6|c,d) diagrams, on which categorized ASAS data and OGLE Bulge pulsating stars were 
plotted. The later one is an equivalent of the well known R21 vs. logP diagram used 
for cepheid classification. Although ASAS data were scattered, they provided necessary 
clues to define sharp polygons enclosing different classes of OGLE Bulge variables in both 
planes. 

Besides the period P three other non-Fourier parameters describing light curves were 
needed to reduce the number of wrong classifications: two describing difference in minima 
and maxima levels and the third describing vertical asymmetry of the light curve (fraction 
of the measurements brighter than the average) . They were necessary, because the fourth 
order harmonics could not properly recognize narrow, unequal minima or sharp maxima. 

Process of automated classification is now straightforward: each class is described by 
a set of polygons in several cross-sections (planes) of the parametric space. In each plane 
score function is calculated: it equals 1.0 inside the polygon and decreases exponentially 
outside the polygon. The rate of decrease depends on the accuracy with which we deter- 
mine the observable, so even large distances from the polygons could be accepted for noisy 
data. All scores are multiplied and the class with the highest result is selected as a winner. 
If other classes have similar scores (at least 75% of the maximum) multiple classification 
is accepted. If the highest score is below 0.50 uncertainty flag (:) is added, while for very 
low scores (less then 0.2) general class of PULSE is applied. So far we have defined three 
eclipsing classes: EC, ESD, ED and six pulsating: DSCT, RRAB , RRC , DCEP FU , 
DCEP F o, M. 

Such algorithm has many advantages. It is fast, easy to verify and very flexible. Adding 
new observables (like location in color-magnitude or period-luminosity diagrams, spectral 
type etc.) is instant and needs only defining a new polygon in the parametric space. The 
obvious disadvantage is that only predefined classes could be selected. 

In this paper, using only one color photometric data, we are in fact classifying data 
according to the the light curve shape and period only. Therefore caution must be taken 
not to over-interpret results: Many RRC objects might be in fact EC or DSCT. The 
algorithm will usually recognize and mark such situations. DCEP classes are based on 
SMC/LMC data and will not entirely correspond to Galactic objects. DCEPpu are usu- 
ally easily recognized by their RRAB-like shapes, but around logP = 1. many sinusoidal 
cases are encountered and probability of wrong classification increases. M (Mira) class 
was defined for objects with AV > 2. and P > 70 d , so some SR, IR and even CV objects 
might have been also classified as M . 

We have discovered many "M" shaped variables, both in ASAS and OGLE data, with 
periods of tens of days. The algorithm tends to classify them as EC or ESD , implying 
they are contact or semi-detached giant stars. In fact in case of OGLE variables most of 
them are located close to the Red Clump (Udalski, 2002), so there is no inconsistency. 
That is why we did not restrict EC class to the short periods only. 

Another problem with automated classification is caused by semiregular and irregular 
variables, which often show strong signal in the power spectrum. Unless detected by other 
means these stars have a good chance to be falsely classified. We have tried to define 
SR and IR classes in terms of long-term variations in the light curve, but results are not 
satisfactory yet. For the present analysis we decided to relay on the initial visual inspection 
of light curves, during which we have selected about 1100 irregular ones that were marked 
as MISC and were not subject to automated classification. These are mostly semiregular 
(SR), irregular (IR), slow irregular (L), LBV and other less regularly changing stars 
with time scales of variation between 10 and 200 days. 
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6 The catalog 

Current list of candidate variable stars in the first quarter of the Southern Hemisphere 
contains 3126 stars. 

For each star the following data are provided: ASAS identification ID (coded from 
the star's 02000 an d #2000 i n the form: hhmmss — ddmm.m), period P in days (or char- 
acteristic time scale of variation for irregular objects), To - epoch of minimum brightness 
(for eclipsingi stars) or maximum brightness (for pulsating stars), V max - brightness at 
maximum , AV - amplitude of variation, Type - one of the predefined classes: EC , ESD , 
ED, DSCT, RRC, RRAB , DCEP FU , DCEP FO , M, PULS and MISC. 

67 stars marked with ":" were inspected visually, and in about 20 cases original clas- 
sification was changed (in most cases for highly distorted ED curves, that were classified 
as pulsating ones). 680 objects have multiple classification. For 330 cases this is exclu- 
sively due to EC /ESD or ED /ESD confusion, but for 180 other this is a more serious 
EC /RRC or EC / DSCT double classification. Quite often visual inspection may help to 
remove such degeneracy. 

ELL and SR suffixes were added in several (54 and 45) cases for almost purely 
sinusoidal light curves and for evident long term changes respectively. 

Search for detected variables in the SIMBAD database revealed only 800 matches with 
stars known to be variable (almost 200 of them are in the the SMC and LMC fields), so 
over 75% of stars are probably new detections. 

Table |l| contains a compact version of the catalog. Only four columns are listed for 
each star: identification ID , period P , V , and . Column ID also contains some flags 
- ":" if classification was uncertain, "?" if multiple classes were assigned, "v" if SIMBAD 
lists a star to be variable. Table ||] summarizes classification results. 

Figs. 7 through 39 in the Appendix show thumbnail pictures of all light curves. Only 
ID is given for each. For periodic variables phase in the range (-0.1 - 2.1) is plotted along 
the x-axis, while for Mira's and miscellaneous stars - HJD in the range (2451800-2452300). 
On the y-axis magnitudes are given. Larger ticks always mark 1 magnitude intervals and 
vertical span is never smaller than 1 mag. 

The full catalog of variable stars observed by the ASAS system containing more clas- 
sification details and complete photometric data is available over the INTERNET: 

[http:/ /www.astrouw.edu.pl/ ~gp/asas/asas.html 
or http:/ / archive.pinceton.edu/ ~ asas 
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Table 1 

AS AS Catalog of Variable Stars. h - 6 h Quarter of the Southern 

Hemisphere. 
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Table 2 

Number of various types of variable stars detected on 
5000 sq. deg by ASAS-3 V camera. 



Type 


Count 


Type 


Count 


DCEPpu 


192 


EC 


655 


DCEP FO 


69 


ESD 


250 


DSCT 


148 


ED 


141 


RRAB 


247 


M 


132 


RRC 


113 


MISC 


1170 


PULS 


9 







7 Conclusions 

We have presented preliminary results of the search for variable stars in the southern 
hemisphere. Only a quarter of available data covering right ascension between h - 6 h has 
been presented in this paper. Over 3000 variable stars were found so far among 1,300,000 
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stars brighter than V ~ 15 mag. Comparison to the ASAS-2 data suggests, that number 
of variable stars should increase 3-10 times, as more observations are collected. 

Most of these stars belong to the "periodic" class, as we have not included many 
candidate objects with the "long-term" variation. There is a large subset of bright (V < 12 
mag) detached binaries - useful for distance scale calibration - perfect targets for small 
size spectroscopic instruments. 

Fully automated classification algorithm that we have described in this paper, ef- 
ficiently separates stars into predefined classes. For a good quality data its efficiency 
reaches 100% in those regions of the parametric space, where the classes do not overlap. 
For poor data or overlapping regions alternative classes are always proposed. Currently 
our algorithm works properly only if the highest peak in the power spectrum corresponds 
to the true frequency or one of its harmonics, which is not necessary true for noisy, poorly 
sampled data. What is still missing is a robust algorithm that will allow to separate light 
curves into strictly periodic and irregular ones. 

However, at this time we feel it is better to publish imperfect data and to allow a 
broad range of astronomers to see the diversity of raw results and to work on variety of 
scientific topics. Note a recent paper by Pietrukowicz (2001), who used the past ASAS 
data to determine period changes in cepheids in the LMC. 

Processing of the remaining ASAS data is in progress, so we plan to release next parts 
of this catalog soon. Also, four ASAS instruments are taking data, covering the whole 
southern sky each night. Over 120,000 images have been collected so far in V , I and R 
bands, covering the whole hemisphere more than 300 times. Soon real time photometry 
will be achieved, finally allowing us to setup the Early Warning System. 
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Appendix. 

ASAS Atlas of Variable Stars. h - 6 h Quarter of the Southern Hemisphere. 
Only first 16 light curves of each type are presented here. Complete set of thumbnails can 

be obtained from 
http:/ /www. astrouw.edu. pi/ ~gp/asas/appendix.ps.gz or 
http: / / archive.princeton.edu/ ~ asas / appendix. ps.gz 
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Fig. 7. Stars classified as RRC. 
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Fig. 8. Stars classified as MISC. 



